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(57) Abstract : 
-PROBLEM TO BE SOLVED: To provide a light 
emitting device of a novel constitution 
of combination of a light emitting 
element and a fluoresces 
^SOLUTION: The light emitting device 
comprises a light emitting element having 
an emitting light wavelength of a range 
of 360 to 550 nm, and a fluorescer made 
of a Ca-Al-Si-0-N oxynitride for 
activating Eu2+. Thus, a part of the light 
from the emitting element is wavelength 
converted by the fluorescer, and emitted. 
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(54) [&e<z>£*m wtmm 



(57) [fift] 

«e«*W3 8 Onm-5 5 0 n mCDlS 
HCC*«»3(HR^i, Eu 2 + ^rlgSL/cCa-A 1 - 



(so intci. 7 mm^ 

H 0 1 L 33/00 

C0 9K 11/08 

11/64 CPR 




(2) 

1 

1 j»6«S#3 6 0 nm-5 5 0nm©« 
Eu 2 + ZmSLtcCa-A 1 - S i -0-N^***> 

*vcjimhs*is. c4*w»4 

[ »3jBI 2 ] huIB^^S^ <D&yt$imte 450nm- 
5 5 0 n mcD^HCC&^T, 

1X«2 6CIBK<D»5K»K. 

1 2 KfBt&cD#^£|g 0 

^rn^K:gB«<D«3fe*il. 20 
[»*3S6 ] ffltifiL&tfiS 6 0 n m-5 5 0 n mom 

msc*>Z>mm*<Oft*. Eu 2 + *KffiO/cCa-A 
1 - S i -O-N^^+^^-Y h^W Ffr 6 

[ »3fcB 8 ] IWaaaBR^^ifeRfitt 480nm- 
5 5 0 nmCD^BK&oT, 

[»W©fflBttBMn 

[0 00 1 ] 40 
[0 00 2 ] 



^20 02-76434 
2 

(C e) *Rr£l//c-f ? h'j^A- • 
( Y A G) *ffll>fcftJ«*TOE 

«(yag) «r»»?#^36a«tttm*^«-r*c 

taiar*BR»36» (VAC) te»iR % ftS93tStifc 
9X(MI«9ill/TttttSti«. fit, Cft6 2«JH 
[0 0 0 3 ] 

MRtt, ±IBf»«(0j«ia*B«:*jW4JeiT© 

sens^^BoBB^asn^cir*^. apt* 

±aa©«56*Btr», ffl^6n-2>m*f* (y 
ag) ^ft^tt^idW-rsci^ettttWKflir* 

j£Lift,>c<br&& 0 Bit. — S©«#fe*t#*fc«>fc: 
[0 00 4] 

TO«««:SliiJLfc. Hit, #*ijiitt % ^«^3 6 
0 nm^5 5 0 nm©Ki*C*S»6*^ Eu 2 + 
*Kti£0fcCa - A 1 - S i -0-N***^-r 

[0 00 5 ] ±IBfllfl5CCj:titf . #S<7)l%7tb-->;SS 
^W*r^>^^T-<t, Eu 2 + ?:KrSU/cCa-A 1 - 
S i -0-N***V^-f F#»&ft£9t%#<!:* 



3 

*»tt, *<D&#<DW$&C & . A 1 , Si, O, N#> 
649, «e*Wrm>6*i*Sjfcf* (YAG) CttbtSl/ 

r-«8W^^ffi«ct**4cc j: o mm? £ c <b #t # h t 

[0 00 6] 

[«9§©j«fe©S8S] 3 6 

Onm— 5 5 0 nm<Z>aSHfc**fe(D3&iffll»6ti*. 

«**ff<t^<!:-rnK, MSl5!)H5 0nm-5 5 0 
6CC»* 0<ttlKfciftgj&*4 5 Onm-5 0 OnmOl 

[ooo7] mtm*®Bfmmmtcmm2tiZ'b<D 

-iSiltA l x Ga Y In,-x-YN(0^ 

x^i, o^ysi. o^x + y^ i ) ra^ti, Al 

N, GaNM I n N©l>*>t9>£ 2tc^, A 1 x G a 
■ - , N, A 1 , I n , - * NMGa, In, - , N 
(feUbCCfc^T 0 < x < 1 ) 0l*l» £ 3 TtmZ&ST 
lll&7n*(D— 8&*#n> (B) . #'J^A (T 

i) ^rcg&LrfeJK, (N) o— autu 

> (P) , kKAs), T>^^:> (S b ) , 

X (B i ) ***^-©3R^«flB»»tt 

[000 8] iidKB^mKfk^«¥«»»SXc[) K— 

Si, Ge, Se, Te, CfW^Ci^t^^ D 
Pl^»ftilt, Mfif, Zn, Be, Ca, Sr, B 

ft (MOCVD&) H»l<D»*»l6aS5fift 

(MBEft) , mmm&m (hvpes) . 

[0009] Illj^^b^^^^^ftli^^^if 

^as«o»iit«iiii»ib«i^t^»*3»*iB*j«fi3 



(3) ^20 02-7 6 434 

4 

?y>fy, «fb5";:a>> BMfcffi 

IS, 'J^y^A, Mbtf'J^A, BMt^y*5/* 
a, BMb^>#>> ii^fb^^fb^^^^a 

l>£ CftKcfcO, «3^»D#fc*fe*:^b 
10 X««SE**C<fc#r#*. 

[0 0 10]f»iim Eu 2 + *JR«LfcCa 
-A 1 - S i -0-N»**S^-f h7-/ K (Ca-A 
l-Si-0-N:Eu 2 + ) 3WfflC»6*l*. 3&»3&»&« 
Mt'-^^3 0 0nmM^4 9 0nmtC 
SL, ^t'-^^ft5 8 0 nm-,ft7 0 0 nm(7)ii 

3 6 0 nm^5 5 0nm(D^ffl&C#>&) fc:J;9®j£a 
ft 5 8 0 nm-ft7 0 0 n mte^tf & £><£>r & 9 , 

6 <D3te*ja^-r z> c t cc j: o , gs?a«## * ^ 
30 -wmwimmmmmczsy v?z> Q Sot. 

^S^lCi^t-^ C<tte<£9, (A 

[ooi i ] *isMtt^7XM»sifti urui 

©tt^i/hS < -T^> C t CC<^ 9 , 

[0012] mwximfttctonbtc&ftmz* ymm 



.It 



(4) 
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[0013] ^^X»©m36f*«0fSlO^ttK:ftIX-r-5 
ffif$cDJ15 «: <fc ot^ftct J: 0 tt£X&3 Ji&&£X 

cooi4] MajeftBjsuttttw-rsfcie), a* a 
wee, wfe^oaiBRT-^fflc^ *©»b»ib*bi 



[0015] *Mm*ft«**^<D^MI*3tlSfi[ 
[0016] ±BB©<fc5«C. »5t»*36ailttB»^6 

-cattwecii^sn*. l*»u mtm^-coytt^yti^ 

[0017] 

30 ed nfe^-riHT**. led iraee»©i&*4u 

1 0©KffiH**iSS*i*. SBfcJfrF-l 0©»*i«fittfi 
48 0nmt$>l 



pill 5 : p-GaN : Mg 

AftJI 1 4 : iS«*flJ& 

ffi-?-#FJi : I n 0 . i s G a 0 . a < 

^V7I : GaN 

s^-#Fi^*yra©JS0iiL® : 1-10 

n -GaN : S i 
A 1 N 

GaN, 
<x< 1 



(0.3nm) 

6 N (3.5nm) 
(3.5n m) 



1 2 



nill 3 
Sttl 1 

[0018]A?77il2 tt«Aat©¥«fM*fiEa 



(4Mm) 
(lOnm) 

(300MII1) 

I nNGi HRKKCA 1 . Ga, N (0 
0<y<l, x + y = 1 ) rSl3*i*ird£ 



fil l*H±fCJ&S3*i&. ^IPJriiA 1 N*'<? 
7 7liltfflt^ cti(CH£StiSto(^Cft<. 



50 



fflb»*{fc£*¥3W* <=7G«) . 3 6fc»A l.Ga 
h In, . . - „ N (0<a<L 0 <b < 1 % a + b 



[0 0 19] &mm#mttmtil<DMOCVD&lCJ:*)B> 

ri£7C*©7^*;Wb£1»#;*. m^F'^fM'J 
(TMG) , MM^T-fl^x^A (TMA) * 

h 'J^*;W>i^A (TM I ) &«a^araft(cttiM 

MB EftWo t fcMf-SC 
[0 02 0] n^7^h*Il 3«l^7fe@ 1 4»j£><gH* 

6&*2JB»&<fc-r*C<bA*r#*. »««nSa>f 

fife, MI S&£, P I N«^*fflC»TJB*JB*»flH-* 
[0 0 2 1 ] Mil 4ipfll 5 y*V 20 

AUGay In.-x-vNlO^X^L 0^Y^ 

l, x+y^ i ) ■*tta3-esc£#r**. cn« 

4<D*fc&A«*ftfcS*#p£W 1 5CCffiffcT 
£©£lft±ir£fc&r&& e pill 5***11 4«J 

[0 02 2 ] nlil 9{iA 1 <h VCD2JBr#WE3*i. 
pSWl 5**ja0te». P9M15. «6il4. R 30 

J:0nill 3±CCJBSE3ti-5. 1 7«££ 

goiir* o , p MJi l 8 ©i:E©Xftfcjfc£ffi*a 
[0023] mi i 4 <bg® i i torn. i 

sen o i ^n-en^u/c^OT^^, as, it*** 

1 0 0&tf 1 0 1 «C*5l»-C»fc*T- 1 o ^(5]-oaw^ 

2 5«il 4©KT«CJft£S*i4. JttX^l 0 1 

rws«Ji2 6*««i i0*if*i^M$n^^i 
*?£u<ii, afb**>. afb^n^^A. so* so 
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8 

Mb*>*X^it*6»RS*i* i«sx«2as«± 
«rff««CBRl/r«C»4. Klt»2 6tt> SI*B2 5i 
Hacc^K^bSJCCjrrjJBflEr**. *fc, AK I 
n, Cu, Ag, Pt, I r, Pd, Rh, W % Mo, 
T i v N i *0^R©#»X«cn6<D*^6fiEKK:a 
ti* 2 WXJb0£jR* 6ft &£&*ffil»?KttJI 2 

[0024] ftjfeX-T- 1 0 « U - U-A 3 0 KRtt 
€>tl4*^^SB3 3«C««»J2 OCC<fc0 v>> h^n 

[ 0 0 2 5 ] # v 7*3$ 3 3 3 6 «CC#« 

3*fcx#*S/|WI <JHT. rK36»«IBJ ) 
3 5j&96«3*i*. a»09-/+#>f^ >y«CC. c 

t^ci^r^^ 16***1 0£#?:/flS3 3 

ccv^>h-rsar«:»3e**i o©«Hi«:3«fett3 6* 

4tti*»flSbTfcJ:<,\, «***l 0*«* 

Mm*l 0£#? 7*353 3«c»^Xh4^r7') 

[002 6] &jftHffJ!«:* » ^«3 3 tcJcSt^or 

«* < , a*^* i o <omm. x«»*** i o ©^b 

^W3 3<0«ffiKl»*flP|BJ||^6ftSJI*»W 
««flt*»«0r*J:l». »5£(*3 6W. Eu 2 + e 
r§b/cCa-A 1 - S i -O-NJW+^-f Y^A K 

mifbM (CaCO a , A 1 2 O s , S i O z ) v A 1 
N, SC/Eu, 0 3 *Bi5EJtK:a*J:^«:#Jl % jg£ 

t>T, ArfiMT, 1 6 oo*c~-i 8 0 0*c-c2ii*Ra 

CDCa-A 1 -S i -O-N^^-^Sx^^ K^7^ 
[0 02 7 ] K±(D<fc 96CHKl/fc&jft*3 6^x^+ 

ttW-Ctt, m*(*3 6 ^®*(*lSJii3 5 
^#41f^4L/c^, «**H»||B3 5rt-CM*t*:3 6© 



It 



9 

flatter*. £/c, ajKWtcK36»3 6r«lS^b 
[002 8 ia5«*«Bi3 5«:. l£{b*£>, Bft^* 

«ie©«±u^>5o«:aj6#3e*d**«c4 

COia^CCtt*v^-aJ3 3F*iCCt«5tflc3 6**tf 

t»r*>, ±Ea*^JB3 5^*iW&»*iHI««:«jh 

u^>5 ortcc*jc»r»3e(t3 6 oaa^t«:im«:tt 

[0 02 9 ] OOOpHSl 8MnIgl 9 

**i*ft7-f+4 iacx4 0«c<fco»;-F7u-A 
3 1M3 otc7^*>fw >^2ft& 0 % 

WR. BRfNR. Xtt#5*aMfWfcfflC»6*ift. * 
fc. St*fl«R3 5<fc©8«tt. mr««®U»6, 

raitr a c tic£ *) s±u^> 5 o fci/>^t**ff 

i«Cim*. ±l2©K*f*«J!l3 5£^BSLfc 
»±U^>5 0rtCC»:^3 6«:#«<* 

>*Jk KKbr;i^~^A v BMbS** 

i o <o^i^xmm^^^xmmo^m^c 

^® ir^j * m± u ^ > 5 0 CC ^ g a & C t «C <fc D fi*# 
[0 0 3 1 ] JW±©<fc5K«J*3*ifcLED ft 



(6) &R 2 0 0 2 - 7 6 4 3 4 

10 

jfc** 1 0 friSfttti S ti&«e*0>-aiW»5W* 3 6 CC 

CWte*. L E D 1 *>£ttBfe»©l^#»6ft£. 
[0 0 3 2] L E D 1 (DfESd^ffii It, ^I/*»jfttC 

£>3fc<L, m*i*3 6 <D3fc<t#B$##0t> TfiMHS ti, LE 

Dio»*a©iw*iasci^r*s. 
cc7S"r*iKSSi«isiB(a) % ¥^esaai&(b)£ l e d i cc 
io mmo. &m&%Lzmet?Zo 

[0033] ±i2»**^ i o ccttjxr . flsosafe*^ 

$?gb<«. 9%tt3 6«!«ftecRS. |«S*ftl» 
^^*flH>SC <!:«:<£ *K LED ltDiafe&£:£fl:3 

[0 034] LED 1 CCtet,>T, H6^-rj;^CC, 
20 3RT10©»«ffl*R^a*»R3 7*RW, »3tfl« 

1 0©S«*ffi<D**»5fe*«3 7T?R5«r*0, [5] 

J13 Ivm^m-C&Z. H6(b)©»«CCJ:ti«, ffefc 
1 0O«ffi3fP6»^«Cttffl3n&**S*»3 6 

a*#3 8*»»s*w6aiitt*m x 

#*5/«R. 5/'Ja>«R. K*ttR> 

30 *ai«t»»«:»»3RT i o o»6iii*f 9 a c 
<tK£*^ «*««3 7*««-r*c<t^r*«. $ 
m*f*3 6 zft&zmcftmmftttnzm^tcx^ 

[0035]M»i37^ Eu 2 + *BBSU/cCa 
-A 1 -S i -O-N***^-/ K©*^Xft 

WTO^ftCC^O^^ti^o BP^, JfijBRT-l 0 

3be»R3 7*»aE"r*ci**r#*. *©r, ft^is 

50 T-l 04R3fc«f^Xi*aaBI*Rc»T»tl/rtJ: 



(7) 

n 

[0 03 6 ] LED 1 CC*y^r. Ml^i0t7'Ut 

- ^ ^' • x t-^mi c i I), m 

ft, H7tt. v£> h y- F3 OCD^^^SB 

tc&ytm* 1 0 *>6«S 17, 18M19 Zm&LX 
eft*? y y -f* v y'comici/ »j^>ig7 0±*c@;£ 
l,tci><Dr'$>Z> 0 V'Jn>Ii7 0<DpS««CCtt#fcfc 
*^10©paGaN3>$^Hl 5#£Jim@JI7 10 

»j3>it70ipiGaN3>^^ hH 1 5 tOTittt 

S/y=i>£«7 0©nS««CCtt«5fe*T-l 0©nfG 
aNa>^ hill 3^SS7 2*/riT8tt$ti 
£ e 2©tff*ttS/y 3>lfi7 0 i n 

§*GaN3>**hJil3 t<DfBlc*-$ 

A l££*£*fflt>*C£#r#4. 2/V3>lfi7 0 20 

£S2ft£„ 

[003 7] C<DJ:^/i^U^-^^^- 

3 3 omytmm 3 5 l . wjlsk* 5 0 ttm^ft 

3 6^W$ttfcJ:t\ B8CC^3ftSJ;5 

lesbian 6 0 om&mm *m wmtvm 3 8*. 
f*ii3 8ria ; 5#ir£>^ iaH(b)», 

^^6O©fiiJS«:a*<*ll3 8-ca^09"C*-2» o m 
Ccjfc a £ ti £7fc£3f 3 6 cc J: 0 ^Ci^ 

[0 03 8 ] (USSfll 2) H 9 #IMB©ffe©^*60l 
T*S**:/SLED2©Kffierraa. H$fc#llcDL 

e d i tm—offlttwzisi— ©tf#*«i/r*©»9j* 40 

LED2fe^iS«l i|5I«(cefe*«>«*«r 
TT&CitfT**. JWBRiF-l 0«»«8 0«:«^-^ 

■T-i oo#«ffi*a«8 0(cg9:^e>nyt««8 ims 
2cc*h**T««w-£. (j^gou, mm^<omm^ 

£« 

[0039] »«8oaiysw«9 0"c»ia3tii*» 50 
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PW«»«Ctt«±U^>8 53&«3fcai3*i*. «6S»1 
0, 9^t40W4 l**S±l/5*>8 5tc«fc9«H3 

ft& 0 Mihu^>8 5«, x#*v«Hi, ^y3>« 

AS. X»S^HS90^tta»«ca3W3 6*-«CC 
fl*3««B*i»6fti l »±U^>8 5«. 

tLt(3[>J:^«:»JsR3ti/cLED2r« k #fe**T-10© 
SW*»± > 8 5 SBL 

3tl/c*t 4 m^:(*3 6W:^iR3n-rcc#*±U^>8 5 

6ft&, 

[0040] ^9(D«^r«, 

U^>85^ Sfi8 0£5tt£9 0<hCcj:9JBj&3ti 

^ ^«as»«:^»-r-sfltesi o/c#, m 1 0 oj: 5 
cc . wbr* 1 0 o&mK&xwmfr 6 * s e 3 9 

(tafcWB) tWt. *<0±CC36a«tt»||88 8*8IIB 

j«w©*ttr»6»Ji3 9*»*r*. 

WASH 8 611 ±IE£fltU^>8 5 trnffiVlffitlC* 9 

WiOff 3 £j8S:Rf|--r * C £ (c J: 0 , 1 0 

STCSN 4>oT. LED2<D»*fi3&s|«3ti4. * 
fc. 3t3fc{*3 6 **Wr*flB^*aB»tt«Jiai8 6CCJ: 

[ o o 4 i ] mMm ioledi om&tmmic. 

^9<DLED2<D£t±U^>6 5, MiCSlOOLE 
D 3 CDa7fef*Ji 3 9 R^immmm S 6 «: , 

[0 04 2] H9©LED2CC*Jti-C, JS*f«9 0^:^ 

71LE D 4£01 1 CC^-T 0 LED2<h|H]— CDSWttC 
BH— ©«F#t#Ur**. LED4©»±a*f87« 
«36#3 6*»»3-tffcx#+i/1liJlt30»^ftO, 
■7-1 0^r»«8 0«cv$>hbfcf8 % BfHOJBtRift* 

1 0 <DL E D 3 CC*5C^T, 0 1 1 tt^Tcfc 9 tCSS*«9 
0*«DSL3fe«lfiS (f^'iLED5) ^Sfflf^Ci 
^r#€>« M3fe*J18 8»LED30«*«=J13 9<b|BJ 

I^Mf^ci^rt, TtSMttSIAifi 8 9 ^> L E D 

So 

[0 04 3] ±IB^^^MLED2^5^*5^r, 16 
<DK*f*» 3 8 «SfiflOB(C«iL««CXT- 1 0 Sffll^ 
£C<t#t?££ 0 */c, 08©^Ut-^-/^'7*t 

*Jl>Ttt. ^77 , iLED2, 4CC*JC»r«. »±ffll* 
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8 5, 8 7*<D3B£<*3 6*«B8U Sfc. ^^SL 
ED 3, 5CCtei,>TfcJ:, 1*1*13 9, 8 8^BSTS 

[oo44] (lessen 3 > a 1 3 7tmi<Dfa<D$m 

«t?*SSI®LED6©«K«flciar*S. iSKffll 

OL EDI ©MsKCttHI-- 

W*«B&-r*. KftfSSLED6Ttt, KWgi 1 1 OCDCfl 

Mi i immicmitwmi 1 2^sEsnros. 
tttarabrfeii*. »%tt*KM«i io<dg® 

l i 3(cMtSci^^ cow^fctt, J£*fgi 

[0 04 5] «±0*fi!E^6&*SI*SL E D 6 Ti*, 
fKfcSH 1 1 0 jCp 6<D3fe©-8B». 1 1 0 CC £ OS 

rccjg«5tife*i^fi^r^CiCCj:0, £f*4 0T 

aa»©*3Wft«stis. (isj, s*t«i 1 oommi 1 

lfc3i*f**i 1 2 ^*^T-10& 

6X«EI 8 ©M^tftJliflliL-SajOST-ifflC^ C 4 6 
C<D»^CC», SHRKIOSXMl 12* 

[0 04 6] ( SUfi«4 ) H 1 4 » t *»IBOf6(Dj|S6 
«t?*Sffi«36«7r*&. HI 4 (a) tt. Btt^H 
7 * — HraflHJt 0 *fcHr* *K 014 ( b ) «±ffi«J 

(»*tt«fflj) £D#fcH-C*S Q Itt*«7tt^V 
t;^>t'a-^, Struts, *#»WI^«yUB 

[0 04 7 ] ffi#Bt«7 BfflSOL E Dl 15, 

12 0, a36tMl 2 lJfo&flWtSfi*. LED 1 15 

©«BS*Jffi*BI 1 5 &t^0fc o LED115B, »fefi 

T-i o*y-F^u-A«:vr>> hu i»a<DJ#K©x 

#*t4Mnr»±LfcLED-C**. JSJBR^IO©* 

[0048] LED1 15 «, «316« 1 2 0 ©3fe2»Affi 
1 2 3CC*H6j-r-5<fc^CCiBB3tlSo iffl?^6LED 
1 1 5©»««FCCR^3n^^. £/c, 
?S5*^(DLED 1 1 5*flil>fc#, tt<D*-f 7 
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[0 04 9 ] ^*fi 1 2 0 te, 36aatt©»f4^6€c 
0. *iAI123MMI125?:ix.^ 

wrfcM * * y Lxm^tc. * y * 

6» 2 0fcjtK«JW*d*S-&*Ci*)"C* 

*fc, 2 0©*aiAiHl 2 3»CW*ffil 

io 2 5 ew©ffi*s»Bitt(r» oss*»raa u , 1 

*iAIl 2 1 2 5«»CDMecfifflft 

WIO*ttiLttt. x^>^, -y*>K^^ 

0 «: aeBi»j*«rr 6fe r - y U t ^st* n * 

MU^J:^ *S»*J1», LEDl 1 5*>e>ifft>« 
«r«fi**CC»«L, LED 1 1 5*>6iS 

20 fi£-TSCi^S?iSL^o c*uc<£9, LEDl 15*6 

*>ft, *<D*S*> LEDl 1 5*6<DffiKt(D4Pl5i{CJlrlto 

eriKtffii 2 b±mmr>xfy-te%<Dmmmhti 

[0 0 5 0 ] --«H***AH 1234 

LED 1 1 5*KBU SRa8fc©B*e»3fe©»A*tf 

[0051] mtfcm i 2 Hi, ^*»3 eaof^eitK 

fil 2 0(D^S1 2 5*tBK-*J:9Cc»iaESti*. 

u 2 + *iSrgO/cCa-A 1 -S i -0-N^^+->^ 
40 h 7 -f F 7 ^ (Dttft ( TOtt^ft 5 *t m ) 

/c 0 mMMMz. Mitm>. mt**>* mt*> 

W»>6h4. *Hft«r«. Ikfcffil 2 5*ag^ 
^T^<fc^Ccm*i*Sl 2 l£^J$b/c#, ^Tfeffil 2 
5if 1 1 2 1 4<DIH«:fflHXtta98ac*m* 

6<ts»*«wrtfic^. «*fii2 0M/x« 

m^ftH 1 2 1 CC^fe^J*^^ti:TfeffiiE*tf 5 Ci* 
*fc, a*#JBl 2 1 4[5J«CC^*®1 20tc 

mitrzy. mit?z>, mitzyzfr, mitres- 

50 ^A. Kfb^R. ^^>K^y^A«©*ffilWW*^* 
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ii&C£4>r#£ 0 

[0 0 5 2 ] 6LL©J: ^CC*flE34ifcffi«*«7 rtt, 

ledi i 5^6jfti*$tifc#fe*», sr. ytmxm 

1 2 3<fc0 3«fc«l 2 O^AStl*. fit, agftffi 
12 0F*3£iI<^ «Ott»eiEl 2 5 «fc9tt*f3*i*. 
«C«Sti/c5t<3[)-8»«. 1 2 lrt©a*«3 6 

2>C £&cj; K>s mittem 1 2 1 ±n5<£ 9 SSXOffitt* 

3WBa*3ti*c4 4a*. »5e»JBi 2 i^mMsai 10 

[0 0 5 3 ] RfttM 1 2 1 CCttxT . a*» ( E u 

2 + *KfSO/cCa-A 1 - S i -0-N3fi**i/:M 

-C££ 0 EP*>> M©fM7X^Sl2 0^* 
2 0 &**Mtt»»^6ft4«»JraS«LT*)<fc 

2 0«ca*<**»»3-tfSC<!:«Cj:0, 
■ 1 2 l**BW*C±#r#S. 3 3»*«12 

0 £ OTSbfotfS* £«tttett]X L/c fc©*fflC> « C £ 
fc<£^ S^ftll 2 l«WfLT4>J:t>. ^ LED 

1 1 5 iSfirS JttftS© LED C i«c J: ») , 

ED 1 1 5 WHAT, Cft£S&£*;*ifcB(DLED* 

ffl^sciir*. cn6©LED©**itt«**iKai-r 

[0 054] HI 6K> ±BB^»fll£S& 

-S««CDEt>36» 8 S^Ofc. ±IEBtfc*» 7 £ R-flO 

«m«c«iffl-©«w*«ur*©i»98*«wr*. Btt 

ffl8W k LEDI 1 5£, z»3t«l 2 0<D7fc*gAM 
1 2 3 £©raK3t:*f*« 1 2 7 tfEBSft*. S^ttB 
12 7tt, ±IEffitt3feiH7 (Cfc^-5>a*tt» 1 2 1 £IU 
«<D«WEr**. 1 2 7 £«#« 1 2 0©*3» 

AM 1 2 3 £©ffl{C^HIXB*a3iatt<D»*»W*Cfc J: 

£ fcffitfS6iR7 ©i»^£BI«r**. 40 
[0055] fcLtOJ: ^cK2ti«ffl8 
LEDI 1 5*6tk«S*lfc«e*©--»tt. m*f*Ji 
1 2 7rt©S*»3 6CC»iRSnr«SX»Sti*. 

c>«feft£#{i£;*ft> ^ur, 7feiAii2 3<i;0i 
*ftl 2 Ort'siASW. 2 0rt«iA,*:# 

*»W«:|6#B 1 2 5 J: 9 efelS<Dffl«*£ Ur^ 

as&Sten*, ft, *ofi^tt**«i2 0rtrfctft> 

[0 05 6] 01 7«, 1 50 
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3 o zmi,>tcwftytW9 taw. e^a^ ^^no 

WfeKftl/- H 3 5. «*«M 1 3 7*6«WSh 
So ±!2llttWtCfcWS«t#£ia— OS»*CC«EI— 

^#b-c-ecD8tti8*«Bsr*. e**^- n 3 5 
«. ^aattMBg^^ft&aw^- h 1 3 2<DttBK, 
1 3 1 iBmbtcbvv&z. myt&m 1 3 1 
a\ a** 3 e*, x#*54»ii* ^ya>m x« 

is— h 1 3 2<D^CCttPET*/gl>fc. «*»H 1 3 

h i 3 5 <d±b (myt&m 1 3 1 cdsim) £, & 

^8r>- h 1 3 5±tcfW3ft*;tf5X»&©ttD#* 
«>r*S. aW5/- h 1 3 2(0«XM 1 3 7 £ 

h 1 3 5 £z£*«g 1 3 7 £Offi#*|»±b, » 

Sffi«cfct»rtco*3&«r-&c£*i»±-r-5/c«?>-c*-5. 

[0 05 7 ] 2S3fe(*B 1 3 7 «x#*S/«f»»C*&. 

1 3 7*»fltrsc£fer*«. attfttai 
3 7<DTffl«cttJswH 1 3 Qwj&i&sti* myt#m 1 3 

7TB^6©*©«n#i|»±S*i*. KStJB 1 3 9<DW 
W««cBUeS*ifcK LEDI 1 SJ&WfiH/TTHBS 

n & B«$f <e#jbcc mmo&mm ^^ci $ 
Lc^ fl a>a> ssjffi^ 6 o»6©aHi*i»±-r 6 fc^r* 

So S8*»13 94SI«r*C£fer*4. 
[0058] LEDI 15 ttfe^Jft7 1 3 0(Z>.« 

HKWfiirSffilBCCRBSn*. LEDI 15«rfe^» 
3 0©TB«c*f|6j-r*{4a«:g9:ig-rsc.£fe 

©«c»»«j*aT©aor*a. *-r, ledi 15^ 

603fe«a»*»IB 1 3 7©ffllffi^6WA3ti, 6S»^ 
-H 3 5WJOM (±ffi) ^O^^tB^nSo 3^*** 
«*f*» l 3 1 *ffl«-r£BL »*»3 6CC 

0 , ^*£ Ltafi*©36*5&«!ft^- h 1 3 5 01I 
[0 05 9] (Si, LEDI 1 5£S«c&«36iftS©LE 
3-£SC£j&*-C#5. */c % LED 1 1 5(cmr, C 
6 <D L E D 0j£4T0aft*M 9* Z> C £ tc «fc 0 , 

[0060 ] (H»fW7) HI 8«. 
LED 1 4 0&j*lsfcB?*£. iJESafiWCcfcC-tSW 

-TSo LED140K. ^*«4CC*JW&LED 1 1 5 
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aai£ttM3fr 6 * * * + » 7* 1 4 5 * c <t cc 0 

«tJ£3ti£ 0 *t^U5tt, ^(*3 6^-r^ 
50fct*ttSC£KJ:9»j^«C£#r*&. *fc, 
Citr*4. *7*1 4 5©#f4<tLTl*, 

tt^u5iciMk^», mt?z>, 10 

[0 06 1 ] C<D<fc5{C*fiS3*l/cLED 1 4 
Ife*** 1 0 j5p ?>ft m 3 ft fc*<D--8MS. irr^'U 
5*SHM-*l»fC, M*f*3 6fc<fc9ifcg£ft3ft*. 

6 « aa»©*^asw» 3 ft * e 

[0 06 2] (HJfi«l8) HI 9-H2 4tC*»W<D« 

-©lwt«or*<oiWHtflWT*. si 9tc^3ft 

T-l 0i 4 mScifvX 15 1, SttSUl 5 2^6Wi 

j&3ft£<> mes^iotci*. fi*»i5-2*^ur* 
swflaesns. aat^^i 5111; eu 2 + *aars 

1/cCa-A 1 - S i -0-NJfc**S/:J--f h*.-f K# 

mtuvTs 1 5-1 *aa-r&«L *©-SB«m*<*K:» 30 
flX3ftrj«fia»3ft<&. *^£&fi^&3ftfc7fc£, 
wta^ * z m:m*<oyt± 3 ntw 

M^^, iSk MTfctf^X 5»feJPL RCX/Xtt 
3«ttfSCW*«ff3«r«><t^. 
[0 06 3 ] B2 0te7n3*i<5<D«, »:5fc*T * -f 

mm 6 or^^r, aacf^aLED 1 6 1 

<b, «tt©3t##5X 1 6 3* SC/fiftSBl 6 5^6« 
BS1$tJ?£3ft&o ^LED16Ut S«l 6 4tcv>> 
H3ft& 0 SLED 1 6 1 CC«, g&3$l 6 5£/t*LT 

«t3W»sn-5. m**/^* i 6 3icoi^r«, 40 
«w*±i2S3fc#^x i 5 1 tm-~e$>z>o mtm&i 

6 0"Ctt % SLED 1 6 ia>6ttffi3hfc##a##5 
X 1 6 3 «raa-r-5BS. *©-««S3fe»«C»iR3tir 

x * sarr * l e d <d% t im& 3 ftr masses* 3 ft 

£ 0 LED 16 Ifctt, S?I3 6 0-5 5 0 nmCDIi 

4 8 0nm©f-ar^aiLED*«l»*Ci«:J:0, fife 
»a»^n^o **:/gLEDfctt*TBWfflL 
ED*ffl^Sci<>r*4 t 3*>*c, 3fcfctt*^0t»K: so 
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[0 06 4] 0 2 lte7S3ft£©tt. •75V>*B$<<'7 

o&ymm 1 7 or&& 0 1 7 o«. istcS^ 
10. s#«i 7 1 v KeF%eaab&iM»tt*&fe« 
Mi* 1 7 2 *mx.z> 0 1 7 1 mfttivx < e 

u 2 + £Kr§0fcCa-A 1 - S i -O-N***^* 

«i 7 1 flr*oHW««»8ti. «fig»3ft* 
««ccji.»is«3ns. ctucfco, *«H«©ee**« 

l#JE,ft££££fc& a 
[0 06 5 ] 022 (C7R3ft£©tt, 

y<D&ytmm i80t&^ o AaKttB isoii led 

1 1 5RtfE»«l 8 J53*«l 8 lttLE 
D l l 5©50li«:*fur§f5E©«*4ft*t>-3"Ci3il3n 
£ e 2HUfi«T«. SMfil 8 1 (Eu 

2 + £Ifir£0/cCa-A 1 - S i -0-N***V^-/ 
h7^K^/7X) OCcfcDJftSLfc. 5M«1 8 1*tc3 

atttmemtf, T9V)imtB) jcj:d»j*o. le 

D{C*tf6l-r-5ffi«:a*ft (Eu 2 + *«&§l//cCa-A 
1 - S i -0-N3R**V^-Y h^-f K) 

esiryi\ 1©-Ii8 2«ii{b 

5K1»J«3ft/clBfcS!Sl 8 0T«. LED 1 1 5^6 
ttffl3ttfc#ttK!tSl 8 1CCS0* Ktfffil 8 2CCJ: 
OSS*3nsc<hec<fcOW5E©*fnl«:iSa*3tiS. S*t 
« 1 8 1 rt^^C^r L E D 1 15 <oyt<D— m*&&£M 
3h. ^&«fiK»3tifc*iiftfi^ft3n*C^i 
^LW^tll 8 3 <fc0J!fl*3*i«Ciia 

[0 066] 02 SCC^^tl^cO^, ^351 9L ^ 
y > ^SB 19 2, RVifV v ^BBCCrtiaS ti4 LED 

(H^-bacO 3^6«flE3jh&«*fiTl 9 0r^, ft 
TcSiJ 1 9 1 m7c*3 6 *#ft3ttfc7SM;jMflJlt* 
niBttfCttlX, JSM0/ca5WT^^ o LEDd ^ftjfi 
LEDMfMLED(7)2IS^l^ 0 §LED« 
H^Uai»Mf8@BRC^B«CCStk3ti^. *MLE 
D 3 «^CC tt. LED (D^^ftTC^ 191© 
*ll^6*©**tt«3n&. EP^, mt^l 9 1B# 

fetcftTc-r-So fltefir, «e»LED^jT3n*»^K: 

LED©^(D-a5ii. ft*ffl©K3fe»CC«Sffift3 

ti, ^*««»3hfc*i«ftfflft3tir 

CCttW3*i3ffc56i3WSfeL/rft*gBl 9 

3*i£o cntC^fc^, ft7c:Sf51 9 1 \Z&&t<cmt? Z> . 

ftjfe-r^ci^-r^So is*. Bt>e>*i6LED, 

ED<D**JS8«ttChK:|85e3ti4«>CDr»a:l>. 
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[0 06 7] 0 24 fctt> X*«S»*ff5Ci3&«r* 
6f ^7'l/^2 0 0^?n^ o 02 4(a)«f-yX 
:/U-f 2 0 0£3l^a52 1 0<DS^ffi2 1 lfflW:0#fc 
i^O, HH(b)»(a)«:teW^A-Ai»»rffiia"C* 
€>o fa^U^OOK, ^tSSB2 10. LED22 

CD— sbcc«. mwD-scz* mmmoimmcrj; 

*»JB2 1 5W»S3*rCl»«. S**12 1 5tt. 9t 
ftft 3 6 1 3MiittW»K:»liS-ttfc*>©*Jtet»ra io 
C<t«C<tO*rtS*l*. *fc. «3fcf*J12 15^ 
#7* (Eu 2 + *R?SOfcCa-A 1 -S i -O-N 

02 5Cc^$ti€><fc J 5Cc^gP2 1 0(ca*ii 

*n*j:^«:a*i*»2 i 5£»j5frr&c£t>r#s. 

LED 2 2 Ott»ftS(0»*«:TSLEDrftS. 
[0 06 8 ] f^^U^OOm ffl*i2 1 5 
3&s«a>Xn«(c»iSStift«^Ii2 1 1SKW»6JMHS 

6ttaa*^aawsn*. ft^ *<Dm<o&m2 1 1 

.8B»^6tt, LED3&>6©*aW*0**«JHfflfcS*ir 
Steffi 2 l i<D-8B*Sfe. ^a>ffi<D«#£»feK: 

CO 06 9 ] H2 6tt. »608l<DLED 

1 <«T. TW-LEDJ <hl>5. ) iRGBCD^LE 
D <t *ffl*^*>*r ffiffl L /c^SSa 2 1 0 <D8MM£*; 30 
§r^l) 0 S^gg2 10(J7J^7-©LEDf^ 
^U-f««:3fUffl-C*Sfc©-C**. «^6«2 l o»« 
K*E)eo«?RW2 1 1 ^^SP2 1 1 KB\ RG 

BOSLEDiW-LEDiKcfcDSflJSn-SLEDJ. 
h2 1 2^7h y ***t«cEB3*iS. LEDa 
h2 1 2rt©*LEDCDiBa«ff««caJR-C**fc 

[0 07 0] OT. H2 7**JKLtttf6£CTKfl2 1 

o©«^*fficcoc»rg»?8'ra. a^0P2 2o^oa^ 
$n^i®^7 r >-3?«ii^f r -^iatf^g2 3 oec— b$w 40 

#fett^l22 3 0CC«»Stia|i|*f s -jrK:a6C>*LE 
D^-; h 2 1 2©jS*Tt*»*«t»r&IWaiM#*ffl* 
§LEDar. 7 h201 »WIBIfi^«:i£i;fc»K 
Zttf ftCC jSiT 3h. & o T , SI^SS 2 5 0 CC ««f5£<D » 
W»3M»5E©«|ta3lc;e«:J:0«5KStl«. «7niaB2 
lOtefc^Ttt, RGB©^LEDWW-LEDi^ 
JWdtoitLEDai^iUfc^ W-LEDO^ 
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a-rsciccj:o^7n«2 o i <b-rn«. 6fe (w-l 

ED*jS*T) XlWie (W-LEDtlBJ) CC<fc«3tt« 

[0 0 7 1 ] (JQ6«1 0) H28«^5r^SLED2 

«3 0 0«a7Sffl3 0 2*«iL. ^983 0 2 CCtt* ? 
^SLED2*5vh y ***KfcEBSh4. H*«F^ 
3 0 l«ffi(tr*&. «^aB3 0 2CcttH^Uft:C^fe 
S0§(Di7^-«e>n^ o &LED3tt«H8l^&fc:j: 

v&tmm&mwzti. l e d 2 jwsxt 4 c £k:j: 0 
-*fflc^ c i jc J: 0 afe^sTSfi^ait s c i 

4>r£&. E D 2 ^01iB©fitt6tt#L E D 2 *i 

ccffilfrr LED2*S»©S«:»H &ff 

*CC«B4fl»&-r4Cifer*5. #LEDSf 
*«RBCC*ji»rHI*n*lS< <*: MtEBTSC tccj: 
0. ±»<!:Lrn«CCLED*«iSKSnytS7S»3 0 2 

[0 0.7 2 ] f ^SLED2*7h y ? **ttlCJBl» 
K©8&43t^fcpJfiBT&4. ft> f-^SLED2© 

&<Dr&4 0 

[007 3] C0Mfe9I«. ±Rftw<Dmm<o&i&Rvm 

[0074] «T\ &C!Xna*H5Vrs. 

do) MfB***^*, K^u-Acc»w6n 

(11) tuSS«**iF«. U-K7U-A«CKW6ti 

catenas HuiBm*(*^^w-r^Buia7feM 

So 

(12) iifflef^SHH*. y-F7U-A«cHW6*i 
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(20) m&mtm&mmtcmmztL* msstft» 
z&m-r * mmimmmtm* 6 & *3*fMwnea 

(2D m&mtm?-\mmtwm.2iri. wisa*# 

So 

(2 2) «BB«l«^»^«cttW6nfc*r5F^»K: 10 

(23) «jBB«**^«a«{c»w htitctj v 

& *«*f*»# Wa«**-M)«H«:Rtf 6 ftT t > * , 

(30) «riB»*»*$wr s mMftmmmtm> 
(3D 8i»B3i*f***fr-r * si»B*ajatt*t»*> 

*, CtZftmt-fZ (3 0) CC8B»0«3eK» D 

02) me9ttMc^6ft«9%(*ii^ > mtmitm 

^»K«HfcRW6ftTt»a, c<b*»air-5M* 
S4CclBKO«*«iS. 
(3 3) Hj3Ba**^6«C*«3fef*»*^ HJ8B«3felR 

ToaiiHKifcRWfeftri**, (3 

2 ) KEttOHUtttB. 

(40) WIB»^^^ffl j^*CS««^«A h 30 

(41) m&msm<omUft%m^mfa? *m± 
*»»3»RW6ftrt»*. ci^i« (4 0) 

IBt80^*^g 0 

(42) mrBBIKfe*^©*ttlH*lSl{cSS*«3&s«^ 6 
ft*, C<t*«F«tr*»*I4CClBt8©*3feStB. 

(43) MBSHcaNea & & ?k rss*« 
©«wa«** j f'3W*fii'r * ffi t im<Dw kmm t s ft r 

l»*, Ci*»»ifS (4 2) {C8Btt<Z>IK5iatB. 40 

(50) S9E»**-?<D3iaftHl*|ft«c % HufBSgftf**: 

(51) m&mim+offiSLmxfoic* m&txft* 

6fc*S#«B3WII*.6ft*. ci*W»tr*IIM0H 
4(ClBtS©&3fcSSBo 

(52) 3i»Affiaaf**aa*wr ***** s e>&c 

KfEIBISmi. ltulB**f*cDi!5fB*^Affilc2t 
fiLTIBg£ft, 15SBffi*«JB«, 8HB*»fl«3l6*-T- 
igulB**:<*<DBulB*^AMiC7)P^CCiBg$ft* x £<h 50 
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*^a<b-r * ( 5 0 ) Xtt ( 5 1 ) teEK©ffe*86B. 

(53) jWAffiRW^iBtirr *»*«* $ 6*C 
(fx., mifB^^«, BylB^**(DBuia*i§A®CC*t 

r^oriEg^ft, m&mytfrmte. m&i&tt&Dm&i 

SfcMHfcEBSft*. C £«*«*** (5 0) Xtt 
(51) KE|g<D%3tt£B. 

(54) miiB¥*(* t mMmytfrmoimicymmmi 

*4fr6&*»#3 6*c«;L6ft** CiSr^gfciT* 
(53) «CffiiS©#fe*SSB. 

(60) WE»^^«lIllS»b»^k^^3l# 
«36X«*i, Ci^ai-T* (1 0) - (1 
2), (20) - (2 3) , (30)^(33), (4 
0)^(43) . RV (50) - (54) <Dl>-f ft^CC 
IB*B<D#fc*S£Bo 

[0 1 ] *&W<D--<D9mW®im$tLE D 1 S^TH 
r&* 0 

[B2] fHD< LED lCC^3ft*$Bfc**l 0©« 
B&®t®0T?£>* o 

[S3] raD<^JB***H©iaT«:«it*tll«&D» 
ftSHF-l 0 OOttWSrffiBrA*. 

ffiKBA *»#*?■ l 0 i0(KKBrfiH'?&*. 

is 5] ^ftwi«cfcnra«3ft*ste0B«r5vria 
r&* c 

[H6] S«E«*a5a36»)i3 7*^flJ3ft/cl6* 
[07 ] Xife0»l<DLED i:CCfcli-C^U^-^^7* • 
**. 

[08] mc< 47- y**-¥tim¥6 0 

7nT0r&* o 

[Hi o] imt;<**^LED3*^rErc&*o 
[Bin rai;<*:/^LED4*^"rn"c*>*. 

[HI 2] I^C<^^^MLED5*7nfHr*)* 0 
[H 1 3 ] *a?H©ft<Z«IJS«T**SS*SSL E D 6 * 

[014] ^W©ffi©^««r**ffitt*«7 

[015] ffi«3K»7CCffl^6ft*LED 1 1 5®WB 
*?§/£0r£>* o 
[016] f6©.«B©ffitt3fc«8 £^1T0-C&* O 
[017] *»W©ft<on*«r **e^ft^ * l 
3 0 £ffil>fcffitfc*W 9 *7jWnr**. 
[018] ^wofficcsasw-c**^ t » y'ML E D 
i 4 o£/^-riar&*o 

[019] **W©ffi(D^JfiW-C**^^^^©«* 
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24 



[02 o ] xftwvmvnmm^&z&ftttzj-fom 

[02 i ] *§zw0m<Dmmffl-e$>z>7'7*y>wZ'<7 t 

[022] *mmi&<Dmfc&K'h&y*ui> 
ycom^m 1 8 o ^tir^^, 
[023] *mn<Dm<Dmmm-c$>z>m:ft 190^ 

[^2 4 ] ^mm^mmmx-frz? < x-fi> 4 z o io 
o^^-rsr^-So 

[02 5] X-7*IW2 OO^t, ^($112 1 

[02 6] ^^(DUStg^-C^^LE D 1 Zm^tcmm 
Stg2 1 0 *m-$mx*&Z>. * 

[01] [02] 



[027] i occ^ffl$n^>iHi^^^-r 

0r&* o 

[02 8] &&W<Dmmi?$>Z>LE D2»/c$I 

o o £i^r0r&&* 

1 115 iM^LED, 2 3 4 5 ?v7'm 
LED. 6 SIMLED, 7 8 9 MWcM. 1 
0 6 0 3 5 3 7 3 8 3 9^*^ 

Hi. 3 6 It***. 5 0 «±U2», 1 1 0 SI* 

i, 215 mytwm. 140 ^t^-iLED, 1 
50 160 170 180 zmm.. 15 1 1 

6 3 m^^X, 17 1 mittit. 18 1 s«s, 
190 ftttJ, 2 0 0 fwX^U-f, 2 10 ^ 

mm, 300 mpMfi-^gi 



1 5] 




[03] 



18 ptttt 

rh. 



IB P«tt 



[04] 



La p«a 

, S 



10 on 










150 




Cb) 



80 

/ 



(15) 



1S&B2 0 02 -7 6 4 34 



[09] [0103 




[011] [012] 
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Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ image CUT OFF AT TOP, BOTTOM OR SIDES 

C3 f/ded text or drawing 

□f BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



